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Dascription 

BACKQFXXIND OP THE INVENTtQNJ 

1 . Field of the Invention 

The present invention relates to a method for clas- 
sifying features of a face by each character of the face, 
and, more partrcularly, to a method for extracting char- 
acters of a face from a view point of form and for clas- 
sifying features in accordance with the extracted char- 
acters, and a features map produced by using coordi- 
nate axes based on the method for cladsifying features. 
The features map can be used for expressing an Image 
produced by applying makeup» and Is particularly suita- 
ble for use In esthetic counseling with a ctient ai a cos- 
metic shop or a beauty salon, or to educate a cosmetic 
consultant or a beautician, 

2. Description of the Related Art 



Generally, in many cases, makeup is applied to a 
face in accordance with individual experience or percep- 
tivity. When applying makeup for other persons, the 
unique characters of each face, whk:h Is an object for 
the makeup, must be considered. Addittonaily, it re- 
quires much experience and a epeciai sense to apply 
makeup so as to respond to a request by each parson. 
Thus, a takes a considerable number of years to reach 
a cenain level of skill. 

Attempts have been made to logicalty explain a 
method for exprsssing an image created by applying 
makeup. A convsntkmal way ol expressing an image 
created by applying makeup utilizes a modelhg theory 
which recognizes characters of a fomn and what impres- 
sion Is providad by viewing the characters so as to apply 
It to the makeup. For example, as sJiown in FI6.1. a 
straight line provides an ffnpressk>n of sharpness or a 
static Image. A cun/ed line provides an Irrvyresslon of 
softness or a dynamic image. Accordingly, by making 
an eyebrow; a contour of lips or a hair style linear or 
curvlfinear, a sharp image or a soft image can be creat- 
ed, respectively. Similarly, a quiet Image can be provid- 
ed by using downwardly extending lines, or a vigorous 
image can be provkted by using bold lines. 

However, each face has its own diaiacters, and the 
modeling theory can be applied only on a single char- 
acter basis. Thus, the use of the modeling theory alone 
may re&uit in an unbalanced makeup application for 
each face. Additior)ally. although a makeup technique 
shouki be different for features of each face, there b no 
method which systemetically represents such a makeup 
technique. TYiere is large needs among many women 
for craating an exactly desired image by a makeup. 
However, there Is no makeup method whk:h satisfies 
such a need and, thus, the development of such a make- 
up method is desired. 



SUMMARY OF THg INVENTION 

It is a general object of the present invention to pro- 
vide an improved and useful method for classifying fea- 

^ tures and a features nnap produced based on the meth- 
od for classifying features. 

A more specific object of the present invention is to 
provide a method for classifying features in which a 
character of each face is analyzed so that the features 

10 is appropriately classified or recognized in order to fa- 
cilitate an exact and easy creatkxi of an Image produced 
by applying makeup by handling a facial appearance 
comprehensively so as to make a cause creating an im* 
age of a face clear by a scientific nnanner so as to be 

IS able to modify a form of a face or an appearance of the 
form of me face. 

Another object of the present Invention is to provide 
a features map which Is used as a guideline for creating 
an image produced by applying makeup based on the 

^ method for classifying. 

in order to achieve the above-mentioned objects, 
there is provided acoording to one aspect of the present 
invention a method for classifying features of a face, 
comprising the siepe of: 

a) preparing a first index representing one of a 
length of the face and a configuration of formationai 
elements of the face» the formatksnal elements In- 
cluding an eye. an eyebrow, a mouth and a nosa, 

30 and preparing a second ir^dex representing one of 
a contour of the face and a contour of each of the 
formationai elements of the face; and 

b) classifying the face into one of groups of features 
each of v&tkh provides s vnilar appearance by using 

35 the first index and the second index. 

According to the at)ove invention, the features can 
b9 systematically classified lay using two Indexes. Since 
the relationship between the form of the face and the 

40 impresston provided therefrom is established, the fea- 
tures classified by the present method can be related lo 
impressions provided by the features. This facilitates a 
determination as to what impression is provided by the 
classified features. 

45 Additionally, there Is provMed according to another 
aspect of the presem invention a method for classirying 
features of a lace, corrv>ri8ing the steps of: 



so 



ss 



a) preparing two^Jimenskanal coordriates defined 
by a balance axis and a fomi axis, the balance axis 
representing one of a length of the face and a con- 
rfgursiion of formatk^nal elements of the face, the 
rormatior>al elements including an eye. an eyebrow, 
a mouth and a nose, the form axis representing one 
of a contour of the face and a contour of at least one 
of the formationai elements of the face; and 

b) classifying the face into one of groups of features 
each of which provides similar appearance by io- 
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eating the face on thd coordinates. 

According to the above invention, the face can 
cladsrfied by form. Thereby, a similarity between a char- 
acter of the face and the features can be easily recog- 
nized 

AddHionally. there Is provided according to another 
aspect of the present Invention, a features map used for 
classifying features of a face, the features map compris- 
ing two-dimensional coordinates defined by a first axis 
and a second axis, the first axis representing one of a 
length of the face and an arrangement of formatlonal 
elements of the face, the formatlonal elements Including 
an eye, an eyebrow, a nrtouth and a nose, the second 
axis representing one of a contour of the face and a con- 
tour of at least one of the formatlonal elements of the 
face. 

According to the above ^vention. the relationship 
between the form of the face and the Impression provide 
ed therefrom can be easily recognized by locating the 
face on the features map. Thus, the features map facil- 
itates a determination as to what Impression and char- 
acter are provided by the ctBssifTed features. Addition- 
ally, it can be easily lotown f lom the form of tho face as 
tohow to apply makeup so as to croate a desired image. 

In one embodiment of the present invention, the first 
axis may represent a length of the face so that the length 
Qi the face increases toward one side of the first axis 
and the length of the face decreases toward the other 
side of the firat axis, and wherein the second axis may 
represent a degree of cun/ilinearity or linearity of con- 
tours of the face and the fonnnational elements of the 
face so that the curvllinearity Increases toward one side 
of the second axis and the linearity increases toward the 
other side of the second axis. 

Additionally, the first axis may further represent a 
degree of separailon of the formatlonal elements of the 
face so that a first distance between each of the forma* 
ticnal elements and a longitudinal center of the face is 
increased toward the one side of the first axis and the 
first distance Is decreased toward the other side of the 
first axis. 

Further, the first axis may further represent a degree 
of separation of the lormational elements of the face so 
that a second distance between each of the fom^atJonal 
elements and a transverse center of the face is de- 
creased toward the one side of the first axis and the sec- 
ond distance b increased loward the other side of Ihe 
first axis. 

Additionally, in tho features map according to the 
present invention* a face image may be prssented in 
each ol quadrants of the two-dimensional coordinates, 
the face image providkig an Impression of tho face cor- 
responding to the respective quadrants. 

Addltfonally, in the features map according to the 
present invention, a typical onnpreseibn of a face may be 
presented in each of quadrante of the two-dimensional 
coordinates, the typical Impression being piovided by 



the face corresponding to the respective quadrants. 

Other objects, features and advantages of the 
present invention wiO become more apparent from the 
following detailed description when read in con|unction 
^ with the accompanying drawings. 

BRIEF DESCR IPTION OF DRAWINGS 
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FIG. 1 is an illustratbn for applying makeup accond- 
ing to a conventional modefing theory; 
F1G.2 Is an illustration of a screen displayed in ex- 
periments performed In order to examine the dues 
used tor facial discrimination for discrimination of 



FIG. 3 is an Illustration of items to be measured with 
respect to areas of parts of a face; 
FIG.4 is en Illustration of items to be measured with 
respect to e configuration of formatlonal elements; 
FiG.5A is an illustration of items to be measured 
wHh respect to shapes of an eye and an eyebrow; 
FtG.5B Is an illustration of items to be measured 
with resp>ect to an eyebrow; FIQ.SC is an illustration 
of items to be measured wllh respect to a mouth; 
FIG.6 is an Illustration for explaining a degree of for- 
nnational deviation of similar faces; 
FIGS.7A, 7B and7C are illustrations of coordinates 
used in a multfdimenslonaJ scaling; 
FIG.B IS an Illustration of two-axis coordinates de- 
fined by a balance axis and a form axis; 
FIG.g Is an illustration for explaining facial impres- 
sions perceived by combination of the coordinates; 
FIG. 1 0 Is an Illustration of a features map according 
to an embodiment of the present invention; 
FIG. 11 is an illustration of a shape of an average 
face; 

FIG. 12 is a flowchart of a makeup operation by us- 
ing the features map; 

FIGS.1 3A, 13Band 13C are illustrations for explain- 
ing creation of a facial image using cosmetics based 
on the features map; and 

FIG. 14 is an illustration of a features map according 
to another embodiment of the present invention. 



BRIEF DESCRIPTION THE PHEFEHRgP 



(Method for Classifying Features) 



The following exper&nents were performed by using 
^ determination of similarity of a face 6o as to clarify a 
n>echanfsm for discriminaiing a face as to how a person 
cfiscriminales a face m order to obtain an Index for clas- 
sifying features for each character. 

Twelve female partic^ate In the experrmente, and 
^ forty photographs of faces of women in iheir 20s, 30s 
and 40s were used as samples. 

In the experiments, three faces A, B and C ware 
simultaneously displayed on a monitor screen as shown 



3 



2004$ 8B 38 13^16^ ITOH INTERNATIONAL PATENT OFFICE 



NO. 2221 P. 8 



EP0B28 230A2 



in FIQ.2. The partietpanis seJdCtad two faces which were 
thought to bd eimlfar to each csther, and ^nput the num- 
bere of the selected photographs through a keyboard. 

The forty photographs were divided Into two groups, 
and an partic^>ant5 evaluated both of the two groups, s 
EvaluationG of aO combinatfona2QCd=i,140 were per- 
formed for each group, and frequencies of the same ee- 
leciion, that Is, the number of accumutation of the same 
selection was recoftted. For an analysis performed later, 
forty-seven lengths, the size of ten characters and nine io 
angles such as a length of the face, a size of the face, 
a degree of eye slant were measured in each photo- 
graph. FlQS.3to5 showiterr>8that were measured. FIG. 
3 shows measured items related to areas of parts ot the 
face. FIG.4 shows measured Items related to positional 
relationships between fbrmational elements of the face 
such as eyes, eyebrows, a mouth and a nose. FI0.5 
showG measured Items related to a shape of f ormational 
elements of the face such as eyes, eyebrows and a 
mouth. ^0 

A Z score was calculated for the items shown in 
FIGS.3 lo 5 for each face. The Z score was obtained by 
normalizing the value of maasurement with zero mean 
and variance one. This is referred to as a degree of de- 
viation from the mean. F(G.6 shov^ degrees of devia- 
tion lor typical items with respect to samples S1 and S2 
which particularly show a high similarity to each other, 
it should be noted that the maximum value (MAX) and 
the minimum v&lua (MIN) among values for the 40 sam- 
ples are indicated as a refsrenca in addition to the val- so 
ues for the samples Si and 32. 

As shown In FIG.6, faces having high similarity with 
respect to their form. Particularly, rt can be appreciated 
that the values of eyes and contour of face are similar. 
Additiondlly, it can be appreciated that values of fecial s$ 
parts having high deviation are Similar. 

According to the above-mentioned analysis, it is un- 
derstood that common deviation from the mean of the 
form c4 the face and the similar values of the contour 
and the eyes are important clues for discriminaticn of <o 
' similarity of faces. 

Thereafter, the frequency of selection was analyzed 
by a multidimensional sealing. The multidlmensior>al 
scaling Is a method for scaling sampBng units by approx- 
imating their distances by distances in a lower dimen- ^ 
eional apace. According to this analysis. It was clarified 
as to which lr>dex was used by participants to determine 
the similarity, that ie, an index used for discriminating a 
face of a person become Known. 

A three-dimensionai solution was obtained in the 
analysis by the multidlmeneional scaling. That Is, it be- 
came clear that mainly three indexes were used to de- 
temninethe eimiiarity 

The three indexes of each of the three dimensions 
were assumed by a multiple regrossicn analysis using ss 
coordinate values of configuration of each face obtained 
from the multidimansion ecaOng as criterion variables 
and measured values of each face as explanatory var- 



iables. As a result, the first dimension was assumed to 
t>e a "length of the face and arrangement of parts or con- 
figuration of facial features ol the face', that Is. whether 
the length of the face is short or long and whether the 
positions of eyebrows, a nose and a rrx>uth are close to 
the center between the right and left The second dimen- 
sion was assumed to be "shape of eyes', that is, wheth- 
er it is round and cun^ilinear or elongated and linear. The 
third dimension was assumed to be 'shapes of eyebrow 
and mouth*, that ts, whether they are round and cunrl- 
iinear or elongated and linear. 

FiGS.7A, 7B and7C show examples in which sam- 
ples of faces having high similarity are scaled In different 
dimensional space; FIG.7A shows an example in which 
values are scaled in the coordinate space defined by the 
'length of a face and an arrangement of parts or config- 
uration of facial features of the face" and the "shape of 
eyes"; FIG.7B shows an example ri which the values 
are scaled In the coordinate space defined by the 
'length of a face arxj an arrangement of parts or config« 
uration of facial features of the face' arKi *shapBs of eye- 
brow and mouth"; FIG.7C shows an example In which 
the values are scaled In the coordinate space defined 
by the 'shape of eyes' and the "shapes of eyebrows and 
rrjouth". 

As shown in these examples, the faces having high 
similarity are scaled by forming a cluster in each eoor- 
dlnaie space. That Is, the samples S873. 5682 and 
S777 aNvays fomi the same cluster, and the samples 
S755, S76fi, S770 and S773 always form the same clus- 
ter in each coordinate space. As a result it is apprecl* 
ated that the 'length of a face and arrangemem of parts 
or configuration of laciai features', the 'shape d eyes" 
and the "shapes of eyebrow and mouth" are Indexes lor 
detemiining similarity. This bacics up the results of the 
above-mentioned experiments. 

When a determination Is made for simrfarity of faces 
based on the above^entloned experiments and anal- 
ysis, Ta length of the face or whether parts are close to 
or apart from the center between the upper end and the 
lower end of the face, or whether the parta are close to 
or apart fitim the center between the right and left of the 
face" and 'shapes of the parts' pkay important roles. Ac- 
cordingly, it was found that faces can be systematicany 
classified by characters of forms of faces. 

FIG.B shows a coordinate space defined by coordi- 
nate axes corresponding to the above-mentioned index- 
es. The vertical axis corresponds to the 'length of a lace 
and arrangement of parte of configuration of facial fea- 
tures (eyebrows, eyes, nose and mouUi) of the face', 
and the horizontal axis corresponds to 'shape of facial 
parts (eyebrows, eyes, nose and mouth)'. 

The vertical axis represents changes in the length 
of the face from 'short' to 'long', or changes in the po- 
sition of the parts with respect to the longitudinal center 
between the left and right from positions apart from the 
center to positions cloas to the center, or changes in the 
position of the parts witfi respect to the transverse center 
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batmen the upper end and the lower end from positions 
dpart from the center to positions close to the center. 
These changes correspond to the changes relating to 
growth from childhood to adulthood. A degree of child^ 
likeness increases downwardl/, and a degree oT adult- 
likeness increases upwardly. In other words, the vertical 
axis represents changes in a balance corresponding to 
growth from chilc^iood to adulthood. In this specification, 
the venical axis is referred to as a balance axis. 

Additionally, the horizontal axis represents a char- 
acteristic of a shape as to whether the shape of the facial 
part is curvilinear or linear, and the horizontal axis Is re- 
ferred to as a fonin axis. 

By Investigating a relationship between a form of a 
face and Impressions recefved by the form, Impressions 
were placed in each quadrant of the coordinales in FIG. 
6. FIQ.9 shows perceived Impressions positioned in 
each quadrant of the coordinate space of FIG.9. For ex- 
ample, if the face is Jong and the parts are cun/iiinear 
(the second quadFant)» an elegant, feminine impression 
is strong. On the other hand, if the face is short and the 
form is linear, a fresh, active Impression is perceived. 
Accordingly, the relationship between the facial form 
and facial ^presslon was clarified. 

As mcHition^ above, faces can be classified by 
each character by classifying the face by ueing, as b- 
cJexes. a length of the face and an anangement of for- 
matlonal elements of the face such as eyes, eyebrows, 
motith and nose, and the shape of the fonmational ele- 
ments. AddftionaDy, faces can be classified by each irrv 
pression received from the forms of the faces. By doing 
this, an exact creation of a desired Image can be per^ 
formed when applying makeup. Additionally, by provid- 
ing a classification produced by the method for classify- 
Ing features according to the present Invention toa client 
list of a beauty salon, a guideline can be presented when 
creating an vnage matching the cliant 

(Features Map) 

According to the above-mentioned experiments 
and analysis, the relationship between the form of a face 
and an impression was clarified. FIG. 10 shows an em- 
bodiment of a features map 1 which was produced 
based on knowledge obtained In the process of otyiah- 
ing the rr^thod for dasslfying features. 

Slmiiar to that shown in figs.8 and 9. the features 
map 1 is produced by a Iw-axis coordinate space 2 de- 
fined by the balance axis Y, as the veitteal axis, which 
represents the "length of a face and an arrangement of 
eyes* eyebrows, mouth and nose* and the term axis X. 
as the hortzorrtalaxis, which represents formalional oi- 
ementsof the face. A woman's average face 3 is located 
in the canter (origin) of the coordinate space 2. Addition- 
ally, a long face 4 and a short face 5 are kx:ated at the 
upper and lower ends of the balance axis Y as the ver- 
tical axis, respectivefy. The upper and lower ends of the 
balance axis Y are provided with descriptions such as 
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long face, short face, parts are close to the center, or 
the facial parts are apart from the center. 

Additionally, the left and right ends of the form axis 
X as the horizontal axis are provkfed with descrtpttons 
indicating that a shapb of the bwer half of the face and 
shapes of eyes, nose, mouth and eyebrows are curvi- 
linear or linear. 

Each of the first to fourth quadrants of coordinate 
space 2 defined by the balance axis Y and the form axis 
X are provided with descrfptkxis of typical Images or Im- 
presstons possessed by the facial fonm corresponding 
to each quadrant For example. Impressions of cool- 
ness, sharpness and dynamics are wrinen in the first 
quadrant; impressions of gentleness and womanlike- 
ness are written in the second quadrant; impressions of 
cuteness and kjveliness are written in the third quadrant; 
and impressions of freshness and activeness are written 
In the fourth quadrant. 

Additionally, typical face images 7 to 10 of whteh 
characleristics are emphasized are provMed in the re- 
spective quadrant so as to facilitate a discrimination of 
the faces. It should be noted that the average face 3 In 
the center and the typical face irr^gee 7 to 10 in the 
quadrants are produced by morphing which Is a tech- 
TvquB of computer graphics. For example, the average 
face 3 in the center m produced by mixing forty women's 
face photographs, and has values shown In FIG.II. Each 
of the typical face tmages can be produced by deforming 
the average face so as to emphasize each Characteris- 
lic. 

A descriptkxi will now be given, with reference to a 
flowchart of FIG. 1 2 and Fl GS. i SA to 1 3C. of an example 
m which the features map 1 shown in FIG. 10 is used as 
a guideline to apply makeup. 

First, a positk^ of the face to have makeup applied 
Is determined along the balance axis Y of the feahjres 
map 1 with respect to the length of fece and the fact 
whether the parts are close to or apart from the trans- 
verse center between the tipper end and the tower end, 
or whether the parts are ctose to or apart frooi the center 
between the left and right (step SI ). 

In this case. It is checked whether the length of the 
face Is long or short akmg the balance axis Y The length 
cf the face Is determined by a ratio of a width of the face 
and a length from a hairline to base of chin. It should be 
noted ihat the average face has the ratio of 1 : 1.4. 

If ft Is dirricult to determine by the length of the ^ce, 
it Is checked whether the fonnational elennents (parts) 
of the face such as eyee. a nose and a mouth are ck>se 
to or distant fnsmthe longitudinal center between the left 
and right, or whether they are close to or distant from 
the transverse center k>etween the upper end and the 
lower end. For example, if the distance between the 
eyes fs short, or if the cheek urKler the eyes is long, it is 
determined that the balance is nf>a!ure. Contrary, if the 
distance between the eyes is long, or if the eyes and the 
nx>uth are relatively close to each othor. it is determined 
that the balance Is neonate. 
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Tharaaftdr, ihd pofiKion of tha ehspae of the parte 
aria determined along the fomi axb X tn this case, if the 
lower half of the contour of the face Is plump, or if the 
shapes of eyes, the nose, the mouth and the eyebrows 
have a feel of roundness, tt is determined that the form 5 
is curvilinear. On the contrary, If the lower half of the con- 
tour of the face is angular or sharp, or if the shapes of 
the eyes, the nose, the moulh and the eyebrows are lin- 
ear (shaip). n fa detemnined that the foim is linear. 

It Is now aseumed, as the result of an analysis on a io 
natural face, that a determination is made that the bal- 
ance is mature and the form provides an Impression of 
curvilinear. The face is located in the posrtion indicated 
In the second quadrant on Ihe features map 1 as shown 
inPlG.13A. 75 

Then, a beautician aslcs for a request for a malceup 
type and grasps the cusiomers request (step S2). It is 
assumed that the request of the makeup type Is an Im- 
age provhjing a cool arvf sharp Impression. 

A face having the cool and sharp image is located 
In the first quadrant of the features map. Thus, a direc- 
tion from the position of the present natural face In the 
second quadmnt is recognized on the features map 1, 
and a way of creating the image is found by refenring to 
the indications in the features map (step Sd). In this 2$ 
case. It Is fouTKi that the position along the balance axis 
shoukJ be maintained and the position afong the form 
axis shiould be moved toward the linear shape as shown 
In RQ.13B. 

Then, makeup is applied in accordance with tha 3o 
way of creating the image which was found in 8tep S3 
(step S4). In this case, tha mature balance is presented 
wShout change, and the makeup Is applied so tiial the 
arrangement of the facial parts are changed toward the 
linear shape atong the fonm axis. Specifically, the shape 3S 
of the eyebrows and the contour of the lips are repre- 
sented by a linear image. Thereby, a makeup procedure 
satisfying the requested cool and sharp image can be 
created. 

RG J 3C shows an example in which the request for ^ 
the makeup type Is to create an impression of freshness 
and activeness. In this example, the formcon-espondlng 
to the impressiOf^ of freshness arKi activeness is located 
in the fourth quadrant on the features map. This position 
is opposite to the position of the natural face located In ^ 
the second quadrant Thus, a conskierable technique is 
required to change the image. 

With respect to the balance axis, the position is 
shifted toward the neonate inr^pression. The position of 
a top ol the eyebrow is slightly lowered, and rouge Is put 
In the center of the face in a round shape so as to provide 
an imprsssion of a reduced length of the face, Additbn- 
ally, since the position is shifted toward the linear shape 
with respect to tha fonn axis, the contour of the eye- 
brows and tha lips is drawn linearly. Thereby, a slightly ^ 
fresh and activG image can be created from the mature 
arKi elegant image. 

As mentioned above, by using the features map de- 



fined by the balance axis and the form axis according to 
the present embodiment, if can be easily grasped as to 
which position the objective face is located in with re- 
sped to form and what lnr>press»n is provided by the 
face. Additionally, the posrtkm of the objective face on 
the features map can be easily recognized by detemiin* 
ing slmifariiy with typical face images. Thus, a short cut 
method for applying makeup to create a desired image 
can be obtained. 

FIQ.14 shows a features rnap 10 accordhg to an- 
other embodiment of the present inventk>n. The features 
rnap 10 indicates a number of types of images provided 
by features bcated In each quadrant of a coonJinata de- 
fined by the balance axis, as the vertical axis, which rep- 
resents mature or neonate and the fomi axis, as the hor- 
izontal axis, which represents the shapes of the parts 
a face, since a number of relationships between fea- 
tures and an {mpressk>n on the two-axis coordinates are 
indicated, the features map 10 is useful for creating an 
Image in detail. 

It shouU be noted thiat aithcugh the balance axis b 
set as the veitical axis and the form axle is used as the 
horizontal axis in the above-mentbned embodiments, 
the vertices axis and the horizontal ex^ rnay be 
switched. Additionally, the contents of indication and the 
face images may be located in appropriate positions, if 
necessary. 

By using the features map according to the present 
Invention, characters of a face can be easily recognized, 
"me features map can be used as a guide line when ap- 
plying makeup. For example, the features map can be 
used as a useful assisting tool in cosmetic counseling 
with a client at a cosmetic shop or a beauty salon or as 
an educational tool or a practicaf work of a cosmetb con- 
sultant or a beautician. 

The present Invention is not limited to the specifi- 
cally disclosed embodiments, and variations and modi^ 
fications may be made without departing from the 
present invention. 



Ciaima 



1. 



A method for classifying features of a face, charac- 
terized by the steps of: 

a) preparing a first Index representing one of a 
length of the face and a configuration of forma- 
tional elements of the face, said formatkMial el- 
ements including an eye, an eyebrow; a mouth 
and a nose, and preparing a second Index rep- 
resenting one of a contour of the face and a 
contour of each of the fomoationai elements of 
the face; and 

b) classifying the face into one of groups of fea- 
tures each of which provides similar appear- 
ance by using said first index and said second 
index. 
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2. A maihod fbr daserfy ing features of a face, diarae- 
terizecf by the etepe of: 

a) preparing two<JfmensfonaJ cooitfinates dd- 
fined by a balance axis and a form axis, said 5 
balance axis representing one of a length of the 
face and a conflguiation of formational ele^ 
n^ntsoftheface, saidformatlonal elements In- 
cluding an eye. an eyebrow, a mouth and a 
nose, said form axis representing one of a con- io 
tour of the face and a contour of at least one of 
the fomnational elements o1 the face; and 

b) classifying the face Into one of groups of fea- 
tures each of which provides sin^Kar impres- 
sions by locating the face on the coordinates, is 

3. A features map used for classifying teatures of a 
face, characterized in that said features map com- 
prises two-dimensional coordinates defined by a 
nr&laxis and a second axis, said firsl axis represent- zo 
ing one of a length of the face and a configuration 

of fomialional elements of the face, said formational 
eien)ents including an eye, an eyebrov^ a mouth 
and a nose, eaid second axis representing one of a 
contour of the face and a contour of at least one of 2S 
the formational elements of the face. 

4* The features map as claimed in claim 3, character- 
ized in that eaid first axis represents a length of the 
face so that the length of the face increases toward 30 
one side of said first axis and the length of the face 
decreases toward the other eide of the first axis, and 
wherein said second axis represents a degree of 
cun^ilinearity or linearity of contours of the face and 
the formational elements of the face so tliat the cur- 3S 
vrlinearrty Increases toward one side of the second 
axis and the linearity Increases toward the other 
side of the second axis. 

5. The features map as claimed in claim 4, character- 40 
Ized in tf^ saM first axis further represents a de- 
gree of separation of the forniatknal elements of 
the face so that a first distance between each oT the 
fomnationar elements and a longitudinal center of . 
the face is Increased toward said one side of said ^ 
first axis and the first distance Is decreased toward 
said other side of said first axis. 

6. The features map as claimed in claim 5, character- 
ized in that said first axis further represents a de- so 
gree of separation of the formational elements of 
the face so that a second distance between each of 
the fomiational elements and a transverse center 

of the face is decreased toward said one side of said 
first axis and the second distance is increased to- s& 
ward said other sida of said Firsl axis. 

7. The features map as claimed in claim 3, character- 



iaied in that a face image Is presented In each of 
quadrants of said two-dimensional coordinates, 
said face image providing an impression of the face 
corresponding to the respective quadrants. 

8. The features map as claimed in ctaim 3, character- 
ized in that a typical nmpression of a face Is present- 
ed In each of quadrants of said two-dimensional co- 
ordinates, saidtypicaf Impression being provided by 
the face corresponding to the respective quadrants. 
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FIG.3 
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10 



20041 8fl 3B 131117^ ITOH INTERNATIONAL PATENT OFFICE 



NO. 2221 P. 15 



EP 0 828 230 A2 



FIG.4 



31 ANGLE: END OF MOUTH - OUTER 

END OF EYE 01 

32 ANGLE: WING OF NOSE - OUTER 

END OF EYE 02 

33 ANGLE: END OF MOUTH - OUTER 

END OF EYEBROW 03 

34 ANGLE: WING OF NOSE - OUTER 

END OF EYEBROW 04 
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18 WIDTH OF UPS 
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20 THICKNESS OF UPS 

21 THICKNESS OF UPPER LIP 

22 THICKNESS OF LOWER LIP 
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